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ABSTRACT : 

PURPOSE: To realize an image processor which can detect 
easily a focus by 

observing many images obtained by a helical scan as one 
piece of image, 

eliminating the disturbance of a strong luminance image and 
locking at 

stereoscopically an image. 

CONSTITUTION: The image processor is provided with a 
real space filter 

processing circuit 21 for determining a passing area by a 
CT number in a real 

space with respect to input image data, a frequency space 
filter processing 

part 22 for eliminating a signal of a spurious frequency in 
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a frequency space, 

a switching circuit 23 for switching suitably the filter 
processing circuits 

21, 22, a weighting arithmetic circuit 26 for executing 
weighting to image data 

of every slice, respectively, and an image generating 
circuit 27 for extracting 

the maximum value from in the data of the same pixel in 

each slice and 

generating an image thereby. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image processing system in image diagnostic 

equipment. 

[0002] 

[Description of the Prior Art] X-ray CT is equipment which displays the obtained tomogram which 
covered the perimeter or the semicircle of analyte, irradiated the X-ray, detected the X-ray which 
penetrated analyte and carried out image reconstruction on an image display device. 
[0003] The mass screening by this X-ray CT is performed for the early detection of lung cancer. It is 
necessary to slice lungs in a short pitch for the early detection of lung cancer, and to search from the 
image of many tomograms, and the image pick-up by the helical scan from which there is also time 
constraint and many images are obtained by one photography can be considered. 
[0004] 

[Problem(s) to be Solved by the Invention] However, if the mass screening by helical scan is actually 
performed, it is common to obtain the image of ten numbers per subject. Thus, if the image image pick- 
up of ten numbers per person is performed to dozens of people, the image obtained will become huge 

and it is difficult increase of a medical practitioner's effort, and to avoid possibility of producing 
****** 

[0005] Moreover, the small focus like an early cancer is blocked by images of strong brightness, such as 
a bone, and has a possibility that discovery may become difficult. Furthermore, other noises are also 
easy to be blocked. This invention was made in view of the above-mentioned point, and the purpose is 
realizing the image processing system which avoids ****** while excluding the effort of the medical 
practitioner who observes many slice images by helical scan, and discovers the focus. 
[0006] Other purposes are realizing the image processing system with which the small image made into 
the purpose is not blocked by other strong brightness images. 
[0007] 

[Means for Solving the Problem] In the image processing system which processes the image data of a 
large number from which this invention which solves the aforementioned technical problem is obtained 
by diagnostic equipment, such as X-ray CT, with one scan The real space filtering circuit which 
determines the image data which makes it pass in real space, and by which image reconstruction was 
carried out with the signal level, The frequency space filtering circuit which changes said image data 
into the image data of frequency space, determines passage data and is again changed into the image 
data of real space with the frequency, The transfer device which chooses data processing by said real 
space filtering circuit, and data processing by the frequency space filtering circuit by control of a system 
control station, The weighting arithmetic circuit which filtering is carried out and is inputted and which 
performs weighting for every image data, Or weighting was carried out in this weighting arithmetic 
circuit, it is characterized by providing the image generation circuit which extracts the data of level with 
which the inside installation law of the data of the same pixel of the image data of each slice by which 
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weighting is not carried out was carried out, and generates a projection image. 
[0008] 

[Function] If the image data by which image reconstruction was carried out is inputted, a transfer device 
will choose a filtering circuit by control of a system control station. If an image data is inputted into a 
real space filtering circuit, the image data of the level set up in real space will be allowed passage. If 
inputted into a frequency space filtering circuit, an image data will be changed into the data of frequency 
space, and the signal and noise of an unnecessary frequency will be removed. This data is again returned 
to real space, and is inputted into a weighting arithmetic circuit. It is outputted without carrying out 
filtering depending on control of a system control station, a weighting arithmetic circuit - many - 
weighting is performed for every pitch to the image data of several sheets. It is not carried out when 
weighting is also unnecessary, weighting was carried out in the image generation circuit — many — the 
data of the set-up level in the same pixel are extracted from the image data of several sheets, and an 
image is generated based on extract data. 
[0009] 

[Example] Hereafter, the example of this invention is explained to a detail with reference to a drawing. 
It is the block diagram of X-ray CT with which drawing 1 used the block diagram of the image 
processing system of one example of this invention, and drawing 2 used the image processing system of 
this example of drawing 1 . 

[0010] In drawing 2 , 1 is the gantry which is the device part which constitutes X-ray CT, and carries out 
actuation [ detector / 3 / X-ray tube 2 and ] according to various kinds of scanning methods in the 
perimeter of analyte. 4 is a table for laying analyte 5 and sending into the interior of a gantry 1 . The tilt 
of a gantry 1, migration of a table 4, etc. are controlled by the table gantry control unit 6. 
[001 1] X-ray tube 2 performs rotation halt and dormancy of an X-ray by control of the X-ray tube drive 
generating control unit 7. A detector 3 rotates the perimeter of analyte 5 by control of the detector 
driving gear 8. The X-ray which penetrated analyte 5 by the exposure of X-ray tube 2 is detected by the 
detector 3, and data are collected with data collection equipment 9. The collected data are transmitted to 
the image re-component 10. 

[0012] The image re-component 10 carries out image reconstruction of the inputted data, displays an 
image data on an indicating equipment 11, and stores it in data storage equipment 12 at coincidence. 3D 
image which the image data saved to data storage equipment 12 was read, and fitted the mass screening 
in the 3D component 13 is formed, and the projection image is displayed on a display 11. after 14 
reading data from data storage equipment 12 and performing filtering and weighting processing - many 
- it is the image processing system which extracts the data of the maximum level from the data of the 
same pixel among the image datas of several sheets, and generates the image of one sheet, filtering 
removes unnecessary data and an unnecessary noise, and since the data of the maximum level are 
extracted and it considers as the image of one sheet, a medical practitioner's effort is reduced. 
[0013] Next, the block diagram of the image processing system 14 of drawing 1 explains the image 
processing which the image processing system 14 of this example performs. In drawing, the same sign is 
given to the same part as drawing 2 .21 is a real space filtering circuit which sets the image data read 
from data storage equipment 12 to real space, and permits or intercepts passage of the data of a fixed CT 
valve. The operating characteristic of the real space filtering circuit 2 1 is shown in drawing 4 . This 
drawing takes a CT valve along an axis of abscissa, and has taken the amplification factor along the axis 
of ordinate, an input signal passes without attenuation on the level of an amplification factor 1 , and an 
input signal is intercepted on the level of 0. In drawing, the (b) Fig. shows the property of the filter of a 
band pass mold that a CT number passes the data of the range of -200-+200. (b) Drawing shows the 
filter shape of the band attenuation mold with which a CT number intercepts passage of the data of the 
range of-500-+500. 

[0014] After 22 changes the inputted image data into the data of frequency space and performs 
frequency band filtering or band attenuation processing, it is the frequency space filtering circuit which 
output by making it the image data of real space, and it has circuitry shown in drawing 5 . In drawing, it 
is the frequency filter which gives a limit of a passage frequency range to the output of FFT221, and 
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FFT which 221 carries out the Fourier transform of the inputted image data to a high speed, and is used 
as the data of frequency space, and 222 are a band pass filter or a band attenuator, or it has both and they 
can be chosen now. 

[0015] 223 outputs the image data on the real space by which filtering was carried out by reverse FFT 
which carries out fast Fourier inverse transformation of the image data of the frequency space processed 
with the frequency filter 222, and is returned to real space. 

[0016] It is the electronic switch which performs the change for making return and 23 input in the real 
space filtering circuit 21 and the frequency space filtering circuit 22, combining suitably the image data 
inputted by control of a system control station 1 5 to drawing 1 . The change to which an input image 
data is made to input into any of the real space filtering circuit 21, the frequency space filtering circuit 
22, and degree circuit they are, The output of the real space filtering circuit 21 The change to which the 
output of the change made to input into any of the real space filtering circuit 21, the frequency space 
filtering circuit 22, and degree circuit they are and the frequency space filtering circuit 22 is made to 
input into any of the real space filtering circuit 21, the frequency space filter 22, and degree circuit is 
performed. 

[0017] The memory in which 24 once stores the output of the real space filtering circuit 21, and 25 are 
memory which once stores the output of the frequency space filtering circuit 22. 26 is a weighting 
arithmetic circuit which makes weighting the image data for every slice. If an example of this weighting 
is given, it will carry out like a degree type. 
** Dn'=Dn (100-dSn)/100 -- (1) 
** Dn'=Dn-k-dSn -- (2) 

Here, a constant and n of the image data to which weighting of an input image data and Dn 1 was carried 
out for Dn, the figure which gives dSn for every slice, and k are slice numbers. Weighting uses any of 
(1) type and (2) types they are, and performs it. [ it ] For example, according to the (1) type, in data Dl ' 
of the 1st sheet, Dl '=D 1x0.99 and data D2 ' of the 2nd sheet perform weighting as dS 1 = 1 like D2 '=D 
2x0.98 as dS 2 = 2. 

[0018] 27 is an image generation circuit which generates the image which compares the data of the same 
pixel of the image datas for every slice by which weighting was carried out, extracts the biggest data, 
and consists only of the data of the maximum of each pixel 

[0019] Next, actuation of the image processing system of the example constituted as mentioned above is 
explained using the flow chart of drawing 3 . 

Step 1 image data is read from data storage equipment 12, and is inputted. 

[0020] The following procedures extract step 2 area of interest. Each judgment is made with a system 
control station 15. 

It judges whether step 3 filtering is performed. When carrying out, it progresses to step 4. When not 
carrying out, it progresses to step 11. 

[0021] It judges whether filtering in step 4 frequency space is carried out. When bending and carrying 
out filtering at a case, i.e., real space, it progresses to step 5. When performing processing in frequency 
space, it progresses to step 7. 

[0022] Step 5 electronic switch 23 makes an input image data input into the real space filtering circuit 
21. By the CT number of an image data, the real space filtering circuit 21 performs the (b) Fig. shown in 
drawing 4 , or filtering of a (b) Fig. This extracts the area of interest in real space, and it inputs into an 
electronic switch 23 through memory 24. 

[0023] Since step 6 real-space filtering finished, it judges whether filtering is continued and is 
performed. When carrying out, it returns to step 4. When not carrying out, it progresses to step 1 1 . 
[0024] Step 7 electronic switch 23 changes an input image data, and is made to input it into FFT221 . 
FFT221 performs a fast Fourier transform to input data, and changes it into the data of frequency space. 
[0025] The step 8 frequency filter 222 removes the signal and noise of an unnecessary frequency. 
Fast Fourier inverse transformation is performed in step 9 reverse FFT223, and the image data by which 
returned the image data to real space and filtering was carried out is inputted into an electronic switch 23 
through memory 25. 
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[0026] Since filtering of step 10 frequency space finished, it judges whether filtering is continued and is 
performed. When carrying out, it returns to step 4. When not carrying out, it progresses to step 1 1 . 
[0027] Step 1 1 It judges whether a weighting operation is performed to the inputted data. When not 
carrying out, it progresses to step 13. When carrying out, it progresses to the following step. 
[0028] To a step 12 input image data, the weighting operation of (1) type or (2) types is performed, and 
weighting is performed to each image data for every slice, respectively. For example, if weighting which 
makes brightness small for the image seen from one side at**** or ****** is carried out, a cubic effect 
will be given when it sees through in piles. That is, since brightness change is attached in the depth 
direction according to distance, a cubic effect is acquired. 

[0029] Step 13 If processing to step 1 1 or step 12 has finished about no slice data, it returns to step 3. If 
it has finished, it will progress to the following step. 

[0030] The image data by which step 14 weighting was carried out is inputted into the image generation 
circuit 27, and the circuit 27 concerned extracts the data of inner max of the data based on the same 
pixel of the image data based on much slices, and generates the image only by the greatest data. 
[003 1] The image created only by the maximum data of step 15 each pixel is displayed on a display 11. 
As explained above, according to this example, even if it acquires much images extremely, every sheet 
cannot be observed, but the image with which a slice location changes with helical scan and which does 
not have a part unnecessary as an image of one sheet in all data can be observed now. Moreover, since 
weighting is made the data of two or more sheets and it was made to change brightness according to 
distance, the image with a cubic effect was obtained and the diagnosis became easy. 
[0032] In addition, this invention is not limited to this example. Although weighting which makes data 
small to the slice data 0 f**** or ****** ? and lowers brightness was carried out in the weighting 
arithmetic circuit 26, not the weight that may carry out weighting which enlarges data, in addition 
changes linearly if needed but weighting which changes with suitable functions may be performed. 
[0033] Moreover, although it explained that the image generation circuit 27 extracted only maximum 
and generated the image by the greatest data, the data to extract may be not only maximum but the 
minimum value, a mean value, or an average value, and may be the sum of the data of the same pixel 
further. 
[0034] 

[Effect of the Invention] Without becoming good by observation of the image of one sheet, without 
according to this invention, imposing time and effort, and observing and diagnosing the slice image of a 
large number by helical scan, as explained to the detail above, and being blocked by images of strong 
brightness, such as a bone, by giving brightness change with distance, it can observe now in three 
dimensions, it becomes possible to get to know the location of the focus easily, and practical 
effectiveness is large. 

[Translation done.] 
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